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(54) PREPARATION OF HIGHLY CONDUCTIVE ANILINE POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aniline polymer which is 
excellent in solubility in water of any pH or in an organic solvent and 
has a narrow mol.wt. distribution and excellent film-forming properties 
by polymerizing an acid-group-substituted aniline (salt) with a 
specified amount of an oxidizing agent in a solution containing a basic 
compound and a solvent so as to obtain a polymer having specified 
degree of polymerization and wt. average mol.wt. 
SOLUTION: At least one compound selected from among acid-group- 
substituted anilines represented by formula I and their alkali or alkaline 
earth metal salts and (substituted) ammonium salts is polymerized 
with an oxidizing agent in an amount at least equimolar to the acid- 
group-substituted aniline (salt) in a solution containing a basic 
compound and an organic solvent to give an aniline polymer having 
structural units represented by formula II, an average degree of 

polymerization of 10 or higher, and a wt. average mol.wt. of 5,000 or higher. In the formulas, R1 to R5 are 
each H, a 1-24C alkyl, 1-24C alkoxy, sulfo, carboxy, hydroxy, nitro or halogen provided at least one of them 
is an acidic group (sulfo or carboxy). Preferably, the polymerization is conducted at a pH of polymerization 
system of 7 or lower. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of a 
conductive aniline system polymer meltable to a solvent. The solution which uses as a 
principal component the polymer obtained by the approach of this invention can be 
applied to a base material by simple technique, such as a spray coating method, a dip 
coating method, the roll coat method, the gravure coat method, the reverse coat method, 
the roll brush method, the Ayr knife coat method, and the curtain coat method, and can 
form a conductor. Moreover, in order to raise the adhesive property of the electric 
conduction film, and paint film reinforcement, a binder polymer suitable at the time of 
spreading can also be mixed and used. 

[0002] Various plastics, such as the polyolefin resin represented by polyester resin, such 
as PET and PEN, polyethylene, and polypropylene as a spreading base material, a 
polyvinyl chloride, nylon, polystyrene, a polycarbonate, an epoxy resin, a fluororesin, 
polysulfone, polyimide, polyurethane, phenol resin, amino resin, silicon resin, and a 
synthetic paper, and a film, paper, iron, aluminum, copper, zinc, nickel, stainless steel, 
etc. are mentioned. Before processes, such as the production process of these base 
materials, for example, a uniaxial-stretching method, a biaxial-stretching method, 
fabrication, and embossing, you may carry out in process and a spreading process can 
also be performed to the base material which these down stream processing completed. 
[0003] Moreover, the constituent which uses as a principal component the polymer 
obtained by the approach of this invention can be adapted for fields, such as 
improvement in accumulation-of-electricity capacity of the substrate of various 
electrification prevention, antielectricity, a capacitor, a cell, EMI shielding, a chemical 
sensor, a nonlinear ingredient, a display device, anticorrosives, adhesives, fiber, an 
antistatic coating, an electrodeposition paint, a plating primer, and the charge of 
electrostatic spraying, electric anticorrosion, and a cell. Furthermore, there is no 
conductive humidity dependency, the polymer obtained by the approach of this invention 
has high transparency, and moreover, since extension processing, fabrication, 
embossing, etc. are possible, the compatibility to various antistatic applications is 
excellent. 

[0004] As an example of an application of the antistatic agent using the polymer 
obtained by the approach of this invention, wrapping, a magnetic card, a magnetic tape, 
a magnetic disk, a photographic film, a printing ingredient, a mold releasing film, a heat- 
sealing tape, IC tray, IC carrier tape, a covering tape, etc. are mentioned. 
[0005] 

[Description of the Prior Art] Although the poly aniline doped as a conductive polymer is 
known well, it is insoluble to almost all solvents, and a difficulty is in shaping and 
. processing. Moreover, although the approach (26 JP,60-235831,A, 
J.PolymerSci. Polymer Chem. Ed., 1531 (1988)) of carrying out the electrolytic oxidation 
polymerization of the aniline can form the poly aniline film on an electrode, there is a 
problem that isolation actuation becoming complicated and extensive composition are 
difficult. 

[0006] Moreover, the sulfonation poly aniline and synthesis method of alkali fusibility, a 
carboxylation poly aniline, and its synthesis method are proposed by the self-dope 
nature which discovers conductivity, without adding a doping agent in recent years. 
[0007] for example, as a synthesis method of a sulfonation poly aniline How to carry out 
the polymerization of the m-aminobenzene sulfonic acid to an aniline electrochemically, 
and compound a sulfonation poly aniline (the Chemical Society of Japan, 1985 and 
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1 124, JP 1 02-166165,A), How to carry out the polymerization of o-, m-, or the p- 
aminobenzenesulfonic acid electrochemically independently, respectively, and 
compound a sulfonation poly aniline (collection ll[ of the 64th autumn annual convention 
lecture drafts of the Chemical Society of Japan ] 706 (1992)), How to carry out the 
polymerization of the aniline, o-, or m-aminobenzene sulfonic acid chemically, and 
compound a sulfonation poly aniline (JP,1-301714,A), How to carry out the chemistry 
oxidation polymerization of the monomer containing an aminobenzene sulfonic-acid 
system compound or an aminobenzene sulfonic-acid system compound, and an aniline 
system compound (JP,6-56987,A), How (J P, 58-2 10902, A) to sulfonate the polymer (poly 
aniline) of the EMERARU DIN type obtained by carrying out a polymerization chemically 
or electrochemically with concentrated sulfuric acid, How (JP,61-197633,A) to sulfonate 
using a sulfuric anhydride / phosphoric-acid triethyl complex, How (J. Am. Chem. Soc, 
113 (1991), 2665-2671, J. Am. Chem. Soc, 112 (1990) and 2800, WO 91-06887) to 
sulfonate by the oleum, The approach (Polymer, 34,158 (1993)-162) to carry out the 
polymerization of the diphenylamine-4-sulfonic acid (sodium salt) chemically, and carry 
out sulfonation poly aniline composition of the N-permutation mold etc. is learned. 
[0008] Since a product is formed on an electrode, the approach (the Chemical Society of 
Japan, 1985 and 1124, JP,02-166165,A) of carrying out the polymerization of the m- 
aminobenzene sulfonic acid to an aniline electrochemically, and compounding a 
sulfonation poly aniline has the problem that isolation actuation becoming complicated 
and extensive composition are difficult. 

[0009] Moreover, collection II of the 64th autumn annual convention lecture drafts of the 
Chemical Society of Japan In 706 (1992), although the synthesis method of the fusibility 
conductive polymer by the electrolytic oxidation of an aminobenzene sulfonic acid is 
explained, this approach is also hard to be referred to as suitable for extensive 
composition. Moreover, by using a ammonium -peroxydisulf ate as an oxidizing agent, the 
aminobenzene sulfonic acid is described that the product was not obtained, when a 
chemistry oxidation polymerization is performed. Moreover, J. Am. Chem. Soc, 113 
(1991) According to 2665-2671, it is being described that o- or m-aminobenzene sulfonic 
acid did not succeed although the polymerization was tried chemically and 
electrochemically. 

[0010] Moreover, in JP,6-56987,A, when any solution of acidity, neutrality, and alkali 
carries out the chemistry oxidation polymerization of the monomer containing an 
aminobenzene sulfonic-acid system compound or an aminobenzene sulfonic-acid 
system compound, and an aniline system compound, there is a publication that the 
conductive polymer of fusibility is obtained by water. However, in order to obtain the 
polymer which has molecular weight sufficient in examination of this invention persons to 
carry out film formation, the thing of a basic compound to do for the bottom 
polymerization of existence is an indispensable condition, and the polymer which has 
molecular weight sufficient in an acidic solution and a neutral solution to carry out film 
formation was not able to be obtained. 

[001 1] In the example of JP,6-56987,A, it is a polymerization in the inside of a sulfuric- 
acid acidic solution altogether, and since there is no example about the polymerization in 
the inside of an alkaline solution and there is also no publication of the molecular weight 
also in the example about the polymerization in the inside of aqueous acids, it is not 
clear in of what kind of physical properties the polymer was obtained. 
[0012] Furthermore, this invention persons used the ammonium peroxydisulfate for the 
oxidizer, and although the polymer meltable in water was obtained when the 
polymerization in the inside of the water solution containing proton acid and a water 
solution was tried, a practical polymer which forms a film for low molecular weight was 
not obtained. 
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[0013] The aniline and m-aminobenzene sulfonic acid which are indicated by the 
approach and JP,6-56987,A which carry out the polymerization of the m-aminobenzene 
sulfonic acid to the aniline indicated by JP, 1-301 71 4, A chemically with a ammonium 
peroxydisulfate The place where this invention persons retested the approach of 
carrying out a polymerization chemically by potassium permanganate, It was [ that about 
one sulfonic group is only introduced into five rings, and ], and although conductivity was 
shown, it was completely insoluble in neutral and acid water, and it was almost insoluble 
also in alkaline water solutions, such as aqueous ammonia. 

[0014] Moreover, the solubility of the poly aniline to a reaction solvent is not enough, and 
since it is made to react in the state of distribution, only about one sulfonic group is 
introduced into five rings as it is indicated by the page 7 of the said official report, also 
when it sulfonates by the approach of a Provisional-Publication-No. 61 -No. 197633 
official report. The small sulfonation poly aniline of the sulfonic group installation rate 
obtained in this way has the problem that conductivity and solubility are not enough. 
[0015] Moreover, J. Am. Chem. Soc, 113 (1991), 2665-2671, and J. Am.Chem. 
According to Soc, and 1 12 (1990) and 2800, when the poly aniline is sulfonated by the 
oleum, it is being described that about one sulfonic group is introduced into two rings. 
However, since the solubility of the poly aniline to an oleum is not enough when it is fully 
going to sulfonate the poly aniline by this approach, an oleum is large superfluous 
needed. Moreover, also in case the poly aniline is added to an oleum, there is a problem 
of being easy to solidify a polymer. Furthermore, although the polymerization object 
compounded by such approach and its sulfonation object dissolve in the water solution 
containing bases, such as ammonia and alkylamine, there is also a problem that it does 
not dissolve in a water independent. 

[0016] moreover, according to Polymer (1993) 34,158-162, when the polymerization of 
the diphenylamine-4-sulfonic acid (sodium salt) is carried out, the sulfonation poly aniline 
of a permutation mold obtains at least N of the structure where one benzenesulfonic acid 
was permuted to the aniline frame - having - water - although it dissolves also 
independently, it is being described that ultra-centrifugal separation actuation is required 
at isolation of a polymerization object. When this invention persons retested, since it was 
high solubility, the acquisition yield of the polymerization object out of a polymerization 
solvent was low, and a polymerization object was not able to be isolated when high- 
speed centrifugal separation actuation was not performed. Moreover, at least N is 
above-mentioned J.Am, because of a permutation mold. Chem. Compared with Soc. 
and the polymer compounded by the approach of 1 13 (1991), 2665-2671 , conductivity 
was low. 

[0017] Moreover, although the manufacturing method (JP,4-268331,A) from which the 
oxidation polymerization of 2-, 3-carboxy aniline, or its salt is carried out, it subsequently 
processes by the alkali, for example as a synthesis method of a carboxylation poly 
aniline, and a carboxyl group is obtained with a salt is proposed, the amount of the 
oxidizer used is required more than 2 double equivalent to a raw material, and 
conductivity is a low value. The reactivity of a monomer is considered from this that the 
polymer of low molecular weight is generating low. 

[0018] Moreover, although the synthesis method (JP,5-226238,A) which saponifies 
methyl ester with an alcoholic potassium hydroxide after a polymerization is proposed in 
the aquosity medium acid in the bottom of existence of a ammonium peroxydisulfate in 
methyl anthranilate (anthranilic-acid methyl ester), since a reaction becomes two steps, 
actuation is very complicated. 

[0019] Furthermore, a product was not able to be obtained when the polymerization in 
the inside of the water solution with which this invention persons contain proton acid 
using a ammonium peroxydisulfate by using 2-carboxy aniline as an oxidizer was tried. 
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Moreover, when the polymerization in the inside of the water solution which uses a 
ammonium peroxydisulfate for an oxidizer for an aniline and 2-carboxy aniline, and 
contains proton acid was tried, although the copolymer was obtained, both solubility and 
conductivity were low [ this invention persons ]. The copolymer obtained from this is 
considered to be what has the low copolymerization ratio of 2-carboxy aniline. Therefore, 
in order to make conductivity discover and to raise solubility, without adding a doping 
agent to a polymer, it is thought that it is necessary to introduce acidic groups, such as 
more sulfonic groups or a carboxyl group, into the ring of a principal chain. 
[0020] moreover, the case where moldabilities, such as membrane formation by 
spreading, are considered - especially - a hydrophilic property and hydrophobicity - in 
order to enable spreading to any base material, both water and an organic solvent are 
wanted to have solubility. However, the sulfonation object of the poly aniline cannot tell 
the water solution in which acidity is shown from neutrality that it is insoluble and the 
solubility over an organic solvent is enough, although there is solubility over the alkaline 
water. 

[0021] The manufacturing method of the aniline system copolymer sulfonation object 
which this invention persons make carry out copolymerization of a kind of compound 
chosen from the group which consists of an aniline, an N-alkyl aniline, and 
phenylenediamines, and the aminobenzene sulfonic acid as an approach of solving 
many of these problems using the oxidizer in an acidic solvent at least, and is 
characterized by sulfonating by the sulfonation agent further was proposed (JP,5- 
178989,A). However, actuation of sulfonating in concentrated sulfuric acid also in this 
approach is needed, and processing of a waste acid remains as a big problem. 
[0022] In addition, it is presumed that each copolymer compounded by the above- 
mentioned approach has the structure of a bottom type (3). 
[Formula 3] 



(R10, R1 1 , R12, and R13 are chosen from the group which consists of hydrogen and a 
sulfonic group, respectively among a formula, R' is chosen from the group which 
consists of hydrogen or an alkyl group of carbon numbers 1-24, the sulfonic group of the 
rate of a sulfonic group is 40 - 80% of content to a ring, x expresses the number of the 
arbitration of 0-1, and n is the number of 2-1500 which show polymerization degree.) 
[0023] Furthermore, this invention persons proposed the manufacturing method (JP,6- 
293828,A) of the aniline system copolymer characterized by omitting sulfonation 
actuation of generating trash in large quantities by carrying out copolymerization of at 
least a kind of compound chosen from the group which consists of an aniline, an N-alkyl 
aniline, and phenylenediamines, and the alkoxy group permutation aminobenzene 
sulfonic acid. However, the problem that it did not dissolve was left behind to a water 
independent also in the copolymer obtained in this approach. 
[0024] In addition, it is presumed that each copolymer compounded by the above- 
mentioned approach has the structure of a bottom type (4). 
[Formula 4] 




4 




(4) 



(R14, R15, R16, R17, R18, R19, R20, or** R21 among a formula) It is chosen out of the 
group which consists of hydrogen, an alkoxy group, and a sulfonic group, respectively. 
The sulfonic group of the rate of a sulfonic group is 25 - 50% of content to a ring, the 
alkoxy group and the sulfonic group are contained in the same ring, R' is chosen from 
the group which consists of hydrogen or an alkyl group of carbon numbers 1-4, x 
expresses the number of the arbitration of 0-1 , and n is the number of 2-1500 which 
show polymerization degree. 

[0025] Moreover, this invention persons proposed the fusibility aniline system electric 
conduction polymer characterized by carrying out the polymerization of the acidic group 
permutation anilines, such as a sulfonic group permutation aniline or a carboxyl group 
permutation aniline, in a basic compound **** solution, and its manufacture approach 
(JP,7-196791,A, JP,7-324132,A). The aniline with which this approach has a sulfonic 
group or a carboxyl group conventionally is contrary to its established theory referred to 
as being hard to carry out a polymerization, if independent, and manufacture of the 
polymer of the amount of macromolecules is possible for it. And the obtained fusibility 
electric conduction polymer shows the dissolution which was excellent in any alkaline 
water solution from acidity. However, also in this approach, completely, neither 
concurrence of side reaction nor the byproduction of the oligomer component considered 
to be based on it is controlled, but serves as a factor of this impurity mixing into a 
polymer, and hindrance of conductive improvement. Moreover, it also has the technical- 
problem point that the removal process of these impurities becomes complicated. 
[0026] In addition, it is presumed that each copolymer compounded by the above- 
mentioned approach has the structure of a bottom type (5). 
[Formula 5] 



(A1 - A4 are one radical chosen from a sulfonic group, carboxyl groups, those alkali- 
metal salts, an alkaline-earth-metal salt, ammonium salt, and permutation ammonium 
salt among a formula, and B1 - B4 show one radical chosen from the group which 
consists of the straight chain of hydrogen and carbon numbers 1-4 or the alkyl group of 
branching, the straight chain of carbon numbers 1-4 or the ARUKOSHIKI radical of 
branching, an acidic group, a hydroxyl group, a nitro group, and a halogen radical.) x 
expresses the number of the arbitration of 0-1 , and n is the number of 2-5000 which 
show polymerization degree. 



[Problem(s) to be Solved by the Invention] The amount of macromolecules and its 
molecular weight distribution are narrow at high conductivity, and the purpose of this 
invention is to offer the simple manufacture approach of an aniline system polymer 
excellent in high grade membrane formation nature while it shows the solubility which 
was excellent to the water or the organic solvent of any pH. 




(5) 



[0027] 



[0028] 
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[Means for Solving the Problem] The result of having examined wholeheartedly the 
simple process of an acidic group permutation poly aniline with large acidic group 
installation rates, such as a sulfonic group to a ring, and/or a carboxyl group, as a poly 
aniline in which this invention persons have high conductivity and high solubility, Since 
the reaction approach which trickles an oxidizer into the monomer solution which 
contains a basic compound in a conventional method is taken, the inside pH of a system 
in early stages of a polymerization serves as basicity. For this reason, the acidic group 
permutation aniline which is a raw material monomer solved that an oligomer component 
generated side reaction, such as azo-izing, by the lifting or this azo-ized reaction that 
becomes empty. Furthermore, by carrying out an oxidation polymerization by the system 
in which an oxidizer exists more than equimolar to acidic group permutation anilines, 
such as a sulfone radical permutation aniline containing a basic compound, and/or a 
carboxyl group permutation aniline, said side reaction was controlled and it found out 
that a high grade and a polymer with the molecular weight distribution near mono 
dispersion were obtained. Moreover, at this reaction, since it was hard to produce side 
reaction, it found out that an impurity and the polymer by which it was hard to generate 
an oligomer component, consequently average molecular weight improved, and 
conductivity improved greatly, and a color tone and membrane formation nature have 
also been improved could be manufactured, and this invention was reached. 
[0029] That is, this invention is a general formula (1). 



(R1 , R2, R3, R4, and R5 are chosen from the group which consists of the straight chain 
of hydrogen and carbon numbers 1-24 or the alkyl group of branching, the straight chain 
of carbon numbers 1-24 or the alkoxy group of branching, an acidic group, a hydroxyl 
group, a nitro group, and a halogen among a formula, and at least one of them shows an 
acidic group.) moreover, here an acidic group - a sulfonic group or a carboxyl group - 
being shown - the inside of the solution which contains basic compound (**) and a 
solvent (Ha) for a kind of compound [ which was chosen from the group which consists 
of the acidic group permutation aniline expressed, its alkali-metal salt, an alkaline-earth- 
metal salt, ammonium salt, and permutation ammonium salt / at least] (**) - an oxidizer 
- a polymerization - carrying out - a general formula (2) 
[Formula 7] 




[Formula 6] 
R 2 



(1) 




(It is chosen out of the group which consists of the straight chain of R6, R7, R8, R9, 
****** and carbon numbers 1-24 or the alkyl group of branching, the straight chain of 
carbon numbers 1-4 or the alkoxy group of branching, an acidic group, a hydroxyl group, 



a nitro group, and a halogen among a formula, among those at least one shows an 
acidic group.) moreover, here - an acidic group - a sulfonic group or a carboxyl group - 
being shown - n= 10 or more average degree of polymerization containing the structural 
unit expressed, and the method of manufacturing the aniline system polymer which are 
5000 or more weight average molecular weight setting the above-mentioned (b) - 
receiving - an oxidizer - a mole ratio - it is - etc. - more than a mol - it is related with 
the manufacturing method of the high conductivity aniline system polymer characterized 
by performing a polymerization by the system which exists. 
[0030] 

[Embodiment of the Invention] Hereafter, the manufacturing method of this invention is 
explained more to a detail. It is [ which was chosen from the acidic group permutation 
aniline used by this invention, its alkali-metal salt, an alkaline-earth-metal salt, 
ammonium salt, and permutation ammonium salt ] a sulfonic group permutation aniline 
or the carboxyl group permutation aniline which is the most typical as a kind of 
compound (b) at least. An aminobenzene sulfonic-acid derivative shows the inclination 
for conductivity to be high, compared with an aminobenzoic-acid derivative, and, on the 
other hand, as for an aminobenzoic-acid derivative, the inclination for solubility to be 
high is shown as compared with an aminobenzene sulfonic-acid derivative. These 
derivatives can be set by the purpose, and can also be mixed and used at a rate of 
arbitration. 

[0031] As a sulfone radical permutation aniline, o-, m-, or p-aminobenzenesulfonic acid, 
An aniline -2, 6-disulfonic acid, an aniline -2, 5-disulfon acid, An aniline -3, 5-disulfon 
acid, an aniline -2, 4-disulfon acid, Aminobenzene sulfonic acids, such as an aniline -3 
and 4-disulfon acid Methylamino benzenesulfonic acid, ethylamino benzenesulfonic acid, 
n-propylamino benzenesulfonic acid, iso-propylamino benzenesulfonic acid, n- 
butylamino benzenesulfonic acid, Alkyl group permutation aminobenzene sulfonic acids, 
such as sec-butylamino benzenesulfonic acid and t-butylamino benzenesulfonic acid A 
methoxy aminobenzene sulfonic acid, an ethoxy aminobenzene sulfonic acid, Alkoxy 
group permutation aminobenzene sulfonic acids, such as a propoxy aminobenzene 
sulfonic acid Hydroxy group permutation aminobenzene sulfonic acids and nitro group 
permutation aminobenzene sulfonic acids Halogen radical permutation aminobenzene 
sulfonic acids, such as a fluoro aminobenzene sulfonic acid, a chlorb aminobenzene 
sulfonic acid, and a bromine aminobenzene sulfonic acid, can be mentioned. In this, 
aminobenzene sulfonic acids, alkyl group permutation aminobenzene sulfonic acids, 
alkoxy group permutation aminobenzene sulfonic acids, and hydroxy group permutation 
aminobenzene sulfonic acids are desirable practically. In addition, these sulfonic group 
permutation anilines may be used independently, respectively, or may mix and use two 
or more sorts at a rate of arbitration. 

[0032] As a carboxyl group permutation aniline, o-, m-, or p-aminobenzene carboxylic 
acid, An aniline -2, 6-dicarboxylic acid, an aniline -2, 5-dicarboxylic acid, An aniline -3, 5- 
dicarboxylic acid, an aniline -2, 4-dicarboxylic acid, Aminobenzene carboxylic acids, 
such as an aniline -3 and 4-dicarboxylic acid A methylamino benzene carboxylic acid, an 
ethylamino benzene carboxylic acid, n-propylamino benzene carboxylic acid, An iso- 
propylamino benzene carboxylic acid, n-butylamino benzene carboxylic acid, Alkyl group 
permutation aminobenzene carboxylic acids, such as a sec-butylamino benzene 
carboxylic acid and t-butylamino benzene carboxylic acid A methoxy aminobenzene 
carboxylic acid, an ethoxy aminobenzene carboxylic acid, Alkoxy group permutation 
aminobenzene carboxylic acids, such as a propoxy aminobenzene carboxylic acid 
Hydroxy group permutation aminobenzene carboxylic acids and nitro group permutation 
aminobenzene carboxylic acids Halogen radical permutation aminobenzene carboxylic 
acids, such as a fluoro aminobenzene carboxylic acid, a chloro aminobenzene 
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carboxylic acid, and a bromine aminobenzene carboxylic acid, can be mentioned. In this, 
aminobenzene carboxylic acids, alkyl group permutation aminobenzene carboxylic 
acids, alkoxy group permutation aminobenzene carboxylic acids, and hydroxy group 
permutation aminobenzene carboxylic acids are desirable practically. These carboxyl 
group permutation anilines may be used independently, respectively, or may mix and 
use two or more sorts at a rate of arbitration. 

[0033] Furthermore, the location of the substituent of the acidic group permutation 
aniline of said general formula (1) and the example of combination are shown in Table 1 
in detail. 
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Here A:sulfonic group or a carboxylic-acid radical, its alkali-metal salt, One radical 
chosen from an alkaline-earth-metal salt, ammonium salt, and permutation ammonium 
salt is shown. B: A methyl group, an ethyl group, n-propyl group, an iso-propyl group, n- 
butyl Alkyl groups, such as sec-butyl and t-butyl, One radical chosen from halogen 
radicals, such as alkoxy groups, such as a methoxy group, an ethoxy radical, n-propoxy 
group, an iso-propoxy group, an n-butoxy radical, a sec-butoxy radical, and a t-butoxy 
radical, a hydroxy group, a fluoro radical, a chloro radical, and a bromine radical, is 
shown, and H:hydrogen is shown. 

[0034] As an alkali metal which can form a salt by these monomers, magnesium, 
calcium, etc. can be illustrated as a lithium, sodium, a potassium, and an alkaline earth 
metal. 

[0035] Moreover, as permutation ammonium, fat type ammonium, ring type saturation 
ammonium, and ring type partial saturation ammonium are mentioned. 
[0036] As said fat type ammonium, it is a bottom type (6). 
[Formula 8] 
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(-- R22 -R25 are hydrogen and the radical chosen independently of the group which 
consists of an alkyl group of carbon numbers 1-4 among a formula.) - it is expressed. 
For example, methylammonium, dimethylannmonium, trimethylammonium, 
Ethylammonium, diethyl ammonium, triethyl ammonium, Methylethyl ammonium, diethyl 
methylammonium, dimethyl ethylammonium, Propyl ammonium, dipropyl ammonium, 
isopropyl ammonium, Diisopropyl ammonium, butyl ammonium, dibutyl ammonium, 
Methylpropyl ammonium, ethyl propyl ammonium, methyl isopropyl ammonium, Ethyl 
isopropyl ammonium, methylbutyl ammonium, ethyl butyl ammonium, 
Tetramethylammonium, tetra-methylol ammonium, tetraethylammonium, tetra-n-butyl 
ammonium, tetra-sec-butyl ammonium, tetra-t-butyl ammonium, etc. can be illustrated. 
Especially the case where one is hydrogen and other three are the alkyl group of carbon 
numbers 1-4 among R22-R25 is the most desirable, and the case where two are 
hydrogen and other two are subsequently the alkyl group of carbon numbers 1-4 among 
R22-R25 is desirable. 

[0037] As ring type saturation ammonium, the derivative which has piperidinium, 
pyrrolidinium, mol HORINIUMU, PIPERAJINIUMU, and these frames is illustrated. 
[0038] As ring type partial saturation ammonium, the derivative which has pyridinium, 
alpha-pico RINIUMU, beta-pico RINIUMU, gamma-pico RINIUMU, quinolinium, iso 
quinolinium, pylori NIUMU, and these frames is illustrated. 

[0039] Next, as basic compound (b) used by this invention, ammonia, fat type amines, 
ring type saturation amines, ring type partial saturation amines, an inorganic base, etc. 
are used. Fat type amines, ring type saturation amines, ring type partial saturation 
amines, etc. are especially desirable. 

[0040] As desirable fat type amines, it is the following general formula (7). 
[Formula 9] 

R-2B 

I 

N-R 27 (7) 

I 

R.2B 

(- R26-R28 are the radicals chosen independently of the group which consists of an 
alkyl group of carbon numbers 1-4 among a formula.) - the compound shown or general 
formula (8) 
[Formula 10] 

R30 

i 

R„ — N + — R a 1 • OH' (8) 

I 

R 3J 



(- R29-R32 are hydrogen and the radical chosen independently of the group which 



consists of an alkyl group of carbon numbers 1-4 among a formula, respectively.) - the 
ammonium hydroxide compound expressed can be mentioned. 
[0041] As ring type saturation amines, the derivatives which have a piperidine, a 
pyrrolidine, a morpholine, piperazines, and these frames, these ammonium hydroxide 
compounds, etc. are used preferably. 

[0042] As ring type partial saturation amines, the derivatives which have a pyridine, the 
alpha-picoline, beta-picoline, gamma-picoline, a quinoline, an isoquinoline, pyrroline, and 
these frames, these ammonium hydroxide compounds, etc. are used preferably. 
[0043] When monomethylamine, dimethylamine, a trimethylamine, ethylamine, 
diethylamine, triethylamine, ethyl monomethylamine, ethyl dimethylamine, diethyl 
monomethylamine, a pyridine, the alpha-picoline, beta-picoline, gamma-picoline, etc. are 
mentioned and these things are especially used as a desirable thing also in these 
basicity compound, a high conductive and high grade polymer can be obtained 
especially. Moreover, two or more sorts can also be mixed and used for these basic 
compound (b)s at a rate of arbitration, respectively. 

[0044] 0.1 mols /or more of concentration of these basicity compound (b) are especially 
used in the range of 0.2 - 8.0 mol/l preferably 0.1 to 10.0 mol/ll. Under the present 
circumstances, in the case of 0.1 or less mol/l, the yield of the polymer obtained falls, 
and when it is 10.0 or more mol/l, conductivity may fall. 

[0045] the weight ratio of compound (b)s, such as said acidic group permutation aniline, 
and basic compound (b) - (b): -- (b) =1:100-100:1 - 10:90-90:10 are used preferably. 
Here, when the rate of a basic compound is low, reactivity may fall and conductivity may 
also fall. Conversely, when a rate is high, the rate that the acidic group and the basic 
compound in the polymer obtained form a salt may become high, and conductivity may 
fall. 

[0046] A polymerization or copolymerization is performed by carrying out an oxidation 
polymerization with an oxidizer under these basicity compound coexistence. 
[0047] Although the mixing ratio of a solvent (Ha) in the case of the mixed solvent of 
water or water, and a water-soluble organic solvent being used, and using a mixed 
solvent is arbitrary, waterwater solubility organic solvent =1:100-100:1 are usually used 
preferably. Moreover, although there will be especially no limitation if a water-soluble 
organic solvent here is mixed with water, a methanol, ethanol, isopropanol, an acetone, 
an acetonitrile, dimethylformamide, dimethylacetamide, etc. are used preferably. 
[0048] Moreover, although it will not be limited especially if the oxidizer used by this 
invention is an oxidizer whose normal electrode potential is more than 0.6V, 
peroxydisulfuric acids, such as a peroxydisulfuric acid, a ammonium peroxydisulfate, 
peroxydisulfuric-acid sodium, and potassium peroxodisulfate, a hydrogen peroxide, etc. 
are used preferably. Even if it uses together two or more sorts of these oxidizers, it does 
not interfere at all. The 1-5 mols of the 1-3 mols of the amount of the oxidizer used are 
preferably used to one mol of monomers. Moreover, it is. also effective in this case to add 
transition-metals compounds, such as iron and copper, as a catalyst. 
[0049] It is important to perform a polymerization by the system in which an oxidizer is a 
mole ratio and exists more than equimolar to monomer (b) in the polymerization method 
in this invention. Specifically, the reaction approach which trickles a monomer solution 
into an oxidizer solution, the approach of trickling an oxidizer solution and a monomer 
solution into coincidence by mole ratio which an oxidizer becomes more than equimolar, 
or the approach which combined them suitably is mentioned. 

[0050] As for the inside pH of a system at the time of the polymerization in this invention, 
it is desirable to carry out or less by seven. Furthermore, it is six or less pH preferably. 
Here, if pH in the polymerization system of reaction exceeds 7, side reaction becomes 
easy to advance, consequently an impurity and an oligomer component may generate, 
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and conductivity, membrane formation nature, and purity may fall. 
[0051] In order to keep pH in a polymerization system or less at seven, proton acid can 
be added in a polymerization system, as proton acid - macromolecules, such as organic 
sulfonic acids, such as super-strong acid, such as mineral acids, such as a hydrochloric 
acid, a nitric acid, a sulfuric acid, and a HOU-ized fluorine acid, and trifluoro 
methansulfonic acid, methansulfonic acid, dodecylbenzenesulfonic acid, toluenesulfonic 
acid, and a camphor sulfonic acid, and polystyrene sulfonate, polyacrylic acid, a 
polyvinyl sulfonic acid, and a Polly isobutane-2-acrylamide sulfonic acid, - acids etc. are 
mentioned and a hydrochloric acid, a nitric acid, a sulfuric acid, p-toluenesulfonic acid, 
etc. are used preferably. 

[0052] Although the addition of proton acid will not be limited especially if it is the range 
without a deposit of an oxidizer, proton acid:oxidizer =0.01:100-50:100 are desirable at a 
mole ratio, and especially 0.01:100-45:100 are desirable. Here, when there are many 
additions of proton acid, when a monomer solution is dropped, the deposit of a monomer 
may arise, and it may become the hindrance of reaction advance, consequently an 
impurity and an oligomer component may generate, and conductivity, membrane 
formation nature, and purity may fall. 

[0053] As stirring in the polymerization system at the time of manufacturing the high 
conductivity aniline system polymer of this invention, they are usually stirring power 0.01 
- 5 kw/m3. It is desirable to carry out. 

[0054] Reaction temperature is desirable and the range of 10-40 degrees C of minus of 
50 degrees C or less is applied especially most preferably 15-50 degrees C of minus. 
Here, at the temperature exceeding 50 degrees C, conductivity may fall by advance of 
side reaction, and change of the oxidation reduction structure of a principal chain. 
Moreover, less than [ minus 15 degree C ], reaction time may be prolonged. 
[0055] The sulfonic group or carboxyl group in the polymer manufactured by this 
invention is a radical chosen independently of the group which consists of a free acid, an 
alkali-metal salt, an alkaline-earth-metal salt, ammonium salt, and permutation 
ammonium salt. Therefore, the polymer in the condition that these radicals were 
intermingled rather than were single can also be obtained. 
[0056] When a polymerization is carried out under sodium-hydroxide existence, 
specifically, as for the sulfonic group or carboxyl group in the isolated polymer, most is 
sodium salt. Similarly, when a polymerization is carried out under ammonia existence, 
most sulfonic groups or carboxyl groups are ammonium salt, when a polymerization is 
carried out under trimethylamine existence, most is a trimethylammonium salt, and when 
a polymerization is carried out under quinoline existence, most is obtained in the form of 
a quinolinium salt. Thus, the polymer in which a part thru/or all of an acidic group forms 
the salt can be made into a still high grade polymer by processing with an acid content 
solution. 

[0057] Although a polymer carries out a ** exception and is isolated from reaction 
mixture, into reaction mixture, the unreacted monomer is dissolving it. Under the present 
circumstances, as a decollator to be used, although filtration under reduced pressure, 
pressure filtration, centrifugal separation, centrifugal filtration, etc. are used, when 
decollators, such as centrifugal separation and centrifugal filtration, are used especially, 
it is [ that the thing of a high grade is easy to be obtained ] desirable. 
[0058] Moreover, it is effective when the thing of a high grade is obtained as a washing 
solvent at the time of separation purification when alcohols [, such as methyl alcohol, 
ethyl alcohol, iso-propyl alcohol, n-propyl alcohol, and t-butyl alcohol, ], acetone, 
acetonitrile, N, and N-dimethyl formamide, N-methyl pyrrolidone, and dimethyl sulfoxide 
are used, and methyl alcohol, ethyl alcohol, iso-propyl alcohol, an acetone, and an 
acetonitrile are used especially. 
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[0059] the weight average molecular weight of the aniline system polymer which 
contains a sulfonic group or a carboxy group in the ring obtained in this way - 5000- 
3240000 - desirable - 5000-1 million -- it is 10000-500000 especially preferably. 
[0060] This polymer can be dissolved in solvents and those mixture, such as water 
containing acids, such as water containing basic salts, such as bases, such as mere 
water, ammonia, and alkylamine, or ammonium acetate, and an ammonium oxalate, a 
hydrochloric acid, and a sulfuric acid, or methyl alcohol, ethyl alcohol, and isopropyl 
alcohol, without performing sulfonation actuation further. 

[0061] In addition, it is said that the polymer or copolymer compounded by the above 
approach has the phenylenediamine structure (reduction type) and kino diimine structure 
(oxidation type) which were shown by the general formula (9). 
[Formula 1lj 




(R33-R49 are chosen from the group which consists of the straight chain of an electron 
withdrawing group, an acidic group, hydrogen, and carbon numbers 1-24 or the alkyl 
group of branching, the straight chain of carbon numbers 1-24 or the alkoxy group of 
branching, a hydroxy! group, a nitro group, and a halogen among a formula, among 
those at least one shows an acidic group.) Moreover, an acidic group shows a sulfonic 
group or a carboxyl group here. As for especially at least two of four substituents of each 
ring, also in this, what has an acidic group or an alkoxy group is desirable respectively. 
As for this phenylenediamine structure (reduction type) and kino diimine structure 
(oxidation type), it is possible to make it change reversibly by the ratio of arbitration by 
oxidation or reduction. The ratio of phenylenediamine structure and kino diimine 
structure: The range of x of 0.2< x<0.8 is desirable from a conductive and soluble field, 
and 0.3< x<0.7 is more desirable. 

[0062] Moreover, as a structural unit except being expressed with a general formula (2), 
the aniline system polymer of this invention may also include at least a kind of structural 
unit of the aniline which is not permuted [ a permutation or ], a thiophene, a pyrrole, 
phenylene, vinylene, other partial saturation radicals of bivalence, and the saturation 
radical of bivalence, unless fusibility, conductivity, and description are affected. In this 
case, repeatedly, the thing whose acidic group permuted to the content of the repeat unit 
of a general formula (2), i.e., a ring, and which is included 70% or more is desirable still 
more desirable, and the content of a unit is 90% or more most preferably 80% or more. 
The content of a unit may become insufficient [ less than 70% / the solubility over water 
which the acidic group permuted to the ring ] repeatedly. 
[0063] 

[Example] An example is given and explained below. In addition, the IR spectrum was 
measured using PerkinElmer equipment (model 1600). GPC measurement (polystyrene 
sulfonate conversion) was carried out to measurement of a molecular weight distribution 
and molecular weight using the GPC column of a drainage system. Two kinds of things 
of a drainage system were connected, and were used for the column. Moreover, the 
0.01 mol/l phosphate buffer solution was used for the eluate. Measurement of pH was 
performed using the glass electrode. Conductivity used 2 terminal method for 
measurement of 4 terminal method and surface electrical resistance at measurement of 
conductivity. It asked for measurement of the power requirement for agitation and mixing 
from the power consumption of an agitator. In addition, the power requirement for 
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agitation and mixing said here shows the actually applied power to the polymerization 
solution which lengthened seal loss etc. 

[0064] Water which is 0 degree C, dissolves example 12-aminoanisole-4-sulfonic-acid 
lOOmmol in 30ml of water: acetonitrile 3:7 solutions of the triethylamine of 4 mol/l 
concentration, and contains ammonium-peroxydisulfate lOOmmol: It was dropped under 
cooling into 100ml of acetonitrile 3:7 solutions. The monomer solution dropping rate at 
this time is 100 mmol/hr and stirring power 0.7 kw/m3. In o'clock, the highest attainment 
temperature of reaction time was 15 degrees C 0.5Eq of monomer dropping. Moreover, 
the monomer dropping equivalent at the time of the time of pH3 and dropping 
termination being [ the time of dropping initiation ] pH1.5, and pH in the system of 
reaction showing the pH minimum value 1.0 was 0.6Eq. After stirring further at 25 
degrees C after dropping termination for 12 hours, the resultant was dried after washing 
with methyl alcohol the back according to ** with the centrifugal filtration vessel, and 17g 
of polymer powder was obtained. The volume-resistivity values of this thing were 0.2 
S/cm. Moreover, the triethylamine sulfate whose 2-aminoanisole-4'-sulfonic acids which 
are contained in this polymer, and which are residual monomers are 0.2% and a 
byproduction salt was 0.05%. 

[0065] The stirring dissolution of said polymer 5 weight section was carried out at the 
room temperature at the water 100 weight section, and the conductive constituent was 
prepared. Thus, the obtained solution was applied with the spin coat method on the 
glass substrate, and was dried at 100 degrees C. The film of the surface-electrical- 
resistance value of 3x104ohms / ** with smooth 0.2 micrometer front face of thickness 
was obtained. It was number average molecular weight MN25000, weight average 
molecular weight MW27000, Z average molecular weight 28000, degree-of-dispersion 
MW/MN=1.08, and MZ/MW=1.04 as a result of measurement. 

[0066] Solubility of the conductive polymer compounded in the example 1 when it filtered 
in the place which would add the polymer to 10ml water, the sulfuric-acid water solution 
of 0.1 mol/l, or the aqueous ammonia of 0.1 mol/l small quantity every, and will not be 
dissolved in it and the amount of dissolutions was calculated Water 370mg/ml 0.1 mols 
[/I. ] sulfuric-acid water solution 310mg/ml 0.1 mols [/I. ] aqueous ammonia It was 
420mg/ml. 

[0067] Water which is 10 degrees C, dissolves example 22-methyl-4-aminobenzene 
sulfonic-acid lOOmmol in 25ml of water:acetonitrile 5:5 solutions of the trimethylamine of 
4 mol/l concentration, and contains ammonium-peroxydisulfate lOOmmol: It was dropped 
under cooling into 100ml of acetonitrile 5:5 solutions, 50 mmol/hr, stirring power 1.0 
kw/m3, and the highest attainment temperature of reaction time of the monomer solution 
dropping rate at this time were 20 degrees C in o'clock 0.4Eq of monomer dropping. 
Moreover, the monomer dropping equivalent at the time of the time of pH3 and dropping 
termination being [ the time of dropping initiation ] pH2, and pH in the system of reaction 
showing the pH minimum value 1 .0 was 0.4Eq. After stirring further at 25 degrees C 
after dropping termination for 12 hours, the resultant was dried after washing with methyl 
alcohol the back according to ** with the centrifugal filtration vessel, and 13g of polymer 
powder was obtained. The volume-resistivity values of this thing were 0.18 S/cm. 
Moreover, the trimethylamine sulfate whose 2-methyl-4-aminobenzene sulfonic acids 
which are contained in this polymer, and which are residual monomers are 0.5% and a 
byproduction salt was 0.1%. 

[0068] Water which is minus 3degree C, dissolves one mol of example 32-aminoanisole- 
4-sulfonic acids in 500ml of water: acetone 3:7 solutions of the triethylamine of 2 mol/l 
concentration, and contains one mol of ammonium peroxydisulfates, and 1g of sulfuric 
acids: It was dropped under cooling into 1000ml of acetone 3:7 solutions. 1 mol/hr, 
stirring power 1 .5 kw/m3, and the highest attainment temperature of reaction time of the 
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monomer solution dropping rate at this time were 20 degrees C in o'clock 0.7Eq of 
monomer dropping. Moreover, the monomer dropping equivalent at the time of the time 
of pH1 and dropping termination being [ the time of dropping initiation ] pH1, and pH in 
the system of reaction showing the pH minimum value 0.8 was 0.7Eq. After stirring 
further at 25 degrees C after dropping termination for 12 hours, the resultant was dried 
after washing with methyl alcohol the back according to ** with the centrifugal filtration 
vessel, and 750g of polymer powder was obtained. The volume-resistivity values of this 
thing were 0.25 S/cm. Moreover, the triethylamine sulfate whose 2-aminoanisole-4- 
sulfonic acids which are contained in this polymer, and which are residual monomers are 
0.15% and a byproduction salt was 0.1%. 

[0069] Water which is minus 3degree C, dissolves five mols of example 4 hydroxy 
aminobenzene sulfonic-acid ammonium salt in 1250ml of water: isopropanol 3:7 solutions 
of the triethylamine of four mol [/I. ] concentration, and contains five mols of ammonium 
peroxydisulfates, and 1g of hydrochloric acids: It was dropped under cooling into 4000ml 
of isopropanol 7:3 solutions. 2 mol/hr, stirring power 0.1 kw/m3, and the highest 
attainment temperature of reaction time of the monomer solution dropping rate at this 
time were 10 degrees C in o'clock 0.2Eq of monomer dropping. Moreover, the monomer 
dropping equivalent at the time of the time of pH1 and dropping termination being [ the 
time of dropping initiation ] pH1.4, and pH in the system of reaction showing the pH 
minimum value 0.9 was 0.7Eq. After stirring further at 25 degrees C after dropping 
termination for 12 hours, the resultant was dried after washing with methyl alcohol the 
back according to ** with the centrifugal filtration vessel, and 14g of polymer powder was 
obtained. The volume-resistivity values of this thing were 0.15 S/cm. Moreover, the 
triethylamine sulfate whose hydroxy aminobenzene sulfonic acids which are contained in 
this polymer, and which are residual monomers are 0.2% and a byproduction salt was 
0.1%. 

[0070] Water which dissolves example 52-carboxyl aniline (anthranilic acid) 100mmol in 
50ml of water: methyl-alcohol 3:7 solutions of the pyridine of 2 mol/l concentration at 5 
degrees C, and contains ammonium-peroxydisulfate 100mmol: It was dropped under 
cooling into 100ml of methyl alcohol 3:7 solutions. 50 mmol/hr, power-requirement-for- 
agitation-and-mixing 0.8 kw/m3, and the highest attainment temperature of reaction time 
were 0.5Eq of monomer dropping, and the monomer dropping rate at this time was 13 
degrees C. Moreover, the monomer dropping equivalent at the time of the time of pH3 
and dropping termination being [ the time of dropping initiation ] pH3, and pH in the 
system of reaction showing the pH minimum value 1.5 was 0.5Eq. After agitating further 
at 25 degrees C after dropping termination for 12 hours, the resultant was dried after 
washing with methyl alcohol the back according to ** with the centrifugal filtration vessel, 
and 8g of polymer powder was obtained. The volume-resistivity values of this thing were 
0.1 S/cm. Moreover, the sulfate of the pyridine whose anthranilic acids which are the 
residual monomers contained in this polymer are 0.2% and a byproduction salt was 
0.1%. 

[0071] At 25 degrees C, example of comparison 12-aminoanisole 4-sulfonic-acid 
lOOmmol was dissolved in 30ml of aqueous ammonia solutions of 4 mol/l concentration, 
and 100ml of water solutions which contain ammonium-peroxydisulfate lOOmmol into it 
was dropped. 100 mmol/hr, power-requirement-for-agitation-and-mixing 0.1 kw/m3, and 
the highest attainment temperature of reaction time of the oxidizer dropping rate at this 
time were o'clock of 55 degrees C 0.2Eq of oxidizer dropping. Moreover, the oxidizer 
dropping equivalent at the time of the time of pH1 1 and dropping termination being [ the 
time of dropping initiation ] pH3, and pH in the system of reaction showing the pH 
minimum value 1 .5 was 0.2Eq. After agitating further at 25 degrees C after dropping 
termination for 12 hours, the resultant was dried after [ classified by ** ] washing with the 
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filter, and 8g of polymer powder was obtained. The volume-resistivity value of this thing 
was <0.0001 S/cm. Moreover, the ammonium sulfate whose 2-aminoanisole 4-sulfonic 
acids which are contained in this polymer, and which are residual monomers are 6% and 
a byproduction salt was 8%. 

[0072] The churning dissolution of said polymer 5 weight section was carried out at the 
room temperature at the water 100 weight section, and the conductive constituent was 
prepared. Thus, the uniform film was not obtained, although the obtained solution was 
applied with the spin coat method on the glass substrate and dried at 100 degrees C. 
The conductivity of the obtained film is 1x109. They were omega/**. It was number 
average molecular weight MN1400, weight average molecular weight MW8000, Z 
average molecular weight 3300, and degree-of-dispersion MW/MN=5.7 as a result of the 
determination of molecular weight. 

[0073] At 25 degrees C, the churning dissolution of the example of comparison 22- 
carboxyl aniline (anthranilic acid) lOOmmol was carried out at 50ml of piperidine water 
solutions of 6 mol/l concentration, and 100ml of water solutions which contain 
ammonium-peroxydisulfate lOOmmol into it was dropped. 50 mmol/hr, power- 
requirement-for-agitation-and-mixing 0.3 kw/m3, and the highest attainment temperature 
of reaction time of the oxidizer dropping rate at this time were 35 degrees C in o'clock 
0.3Eq of oxidizer dropping. Moreover, the time of dropping initiation is [ the time of pH12 
and dropping termination of pH in the system of reaction ] pH7, and the reaction 
advanced under basicity. Moreover, the oxidizer dropping equivalent at the time of 
becoming the pH minimum value 7 was 0.3Eq. After agitating further at 25 degrees C 
after dropping termination for 12 hours, the resultant was dried after [ classified by ** ] 
washing with the filter, and 3g of polymer powder was obtained. The volume-resistivity 
values of this thing were 0.001 S/cm. Moreover, the sulfate of the pyridine whose 
anthranilic acids which are the residual monomers contained in this polymer are 9% and 
a byproduction salt was 7%. 

[0074] As an example of comparison 3 aniline system conductive polymer, the 
sulfonation poly aniline was compounded according to the known method (J. 
Am.Chem.Soc, (1991), 113, 2665-2666). The stirring dissolution of said sulfonation poly 
aniline 3 weight section was carried out at the room temperature at the 0.2-mol [/I. ] 
sulf uric-acid water solution of the 100 weight sections, and the conductive constituent 
was prepared. Thus, although the obtained solution was applied with the spin coat 
method on the glass base material, since it was insolubility, the film was not formed in 
the 0.2 mols [/I. ] sulfuric-acid water solution. 

[Effect of the Invention] While demonstrating high conductivity according to this 
invention, the aniline system polymer which shows the solubility in which a high grade 
and molecular weight distribution were excellent to the water or the organic solvent of 
any pH near mono dispersion is obtained. Moreover, since it is hard to produce side 
reaction at this reaction, an impurity and the aniline system polymer [ high grade in high 
conductivity ] by which it was hard to generate an oligomer component, consequently 
average molecular weight improved, and conductivity improved greatly, and a color tone 
and membrane formation nature have also been improved can be obtained at a simple 
manufacturing method. 
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